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Background: Hyperglycaemia impairs many of the physiological processes involved in recovery from
surgery but there is limited research on the effect of optimal peri-operative glucose control in diabetic
general surgery patients. The objectives of this study were to assess blood glucose management in
diabetic general surgical patients and to determine if protocol deviations were associated with adverse
outcomes.
Methods: All diabetic patients undergoing elective and emergency general surgical procedures between
August 2007 and July 2008 were included in the study. The hospital protocol for peri-operative blood
glucose control was based on the Alberti Regimen. Data was collected regarding blood glucose
measurements, adherence to protocol and complications following surgery.
Results: A total of 69 adult patients (M ¼ 44, F ¼ 25; median age 61, range 15e93 years; T1DM ¼ 35,
T2DM ¼ 34) were included. 38 patients underwent elective surgery (cholecystectomy, hernia repair,
varicose vein surgery) and 31 underwent emergency surgical procedures (laparotomy, incision and
drainage of abscess). 10.3% of capillary blood glucose readings were less than 6.1 mmol/l, 32.8% were
between 6.1 and 10.0 mmol/l, 44.6% were greater than 10.0 mmol/l 12.3% of scheduled blood glucose
measurements were not completed. An insulinedextrose infusion was indicated in 30 patients, of which
14 (46.7%) were treated according to protocol. In the 16 protocol-deviation cases, insulin was generally
either administered according to a sliding scale (6 patients) or not at all during their time on the ward.
While an insulinedextrose infusion was not indicated in 39 patients, 14 (35.9%) of these patients were
inappropriately given insulin either as an infusion (8 patients) or according to a sliding scale (6 patients).
Overall, only 39 (56.5%) patients were treated according to protocol. The overall complication rate was
29%, which included 7 out of 39 (17.9%) and 13 out of 30 (43.3%) protocol-based and protocol-deviation
patients respectively (p ¼ 0.45).
Conclusion: Although not statistically signiﬁcant, optimal glucose homeostasis according to hospital
protocol was associated with a 25.4% reduction in peri-operative complications. We recommend careful
blood glucose management according to pre-deﬁned guidelines in all diabetic patients undergoing
general surgical procedures.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Diabetes mellitus (DM) has become a worldwide epidemic and
the incidence continues to increase dramatically. There areraining Annual Conference,
ern Ireland Surgical Trainees’
ital Road, Newry, BT35 8DR,
5000; fax: +44 2837 250624.
. O’Donnell).
ciates Ltd. Published by Elsevier Ltcurrently 2.6 million patients in the UK who have been diagnosed
with DM (4.0% of the population) and a possible further 500,000
people living with undiagnosed diabetes.1 Diabetic patients are
more likely to require surgery, with an estimated 25% undergoing
surgery at some stage.2 As DM impairs the physiological processes
involved in recovery from surgery, diabetic patients are also more
at risk of post-operative complications.2 Following major cardio-
vascular and abdominal surgery, hyperglycaemia leads to an
increase in the rates of intensive care unit admission, post-opera-
tive infection, hospital morbidity and mortality combined with an
overall delay in patient discharge.3e5 Currently, there is limitedd. All rights reserved.
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general surgery patients.
The aims of this study were to assess blood glucose monitoring
and management in diabetic patients undergoing general surgery
procedures in a district general hospital (DGH) and to determine if
protocol deviations were associated with adverse outcomes.
2. Methods
This observational cohort study assessed consecutive diabetic
patients whowere admitted to Daisy Hill Hospital (DHH) for elective
or emergency surgery betweenAugust 2007 and July 2008. Daisy Hill
Hospital is a 271-bed DGH located in Newry City, Northern Ireland
serving a population of almost 100,000 people. Using a standard
proforma, data was collected regarding patient demographics, dura-
tion of diabetes, co-morbidities, blood glucose measurements,
adherence to hospital protocol and patient outcomes.
The hospital protocol for peri-operative blood glucose control
was based on the Alberti Regimen which involves the use of an
intravenous (IV) infusion of a pre-mixed bag of glucose-
einsulinepotassium (GIK).6 Although it has been superseded in
many intensive care units (ICUs) by separate infusions of insulin
and glucose with or without potassium, in the non-ICU environ-
ment, the pre-mixed bag appears safer and more practical to use
than the combined regimen. According to the DHH diabetic
management protocol, Type 1 diabetic (T1DM) patients should be
commenced on a GIK infusion before, during and after surgery
unless undergoing minor (day-case) surgery. For diet-controlled
Type 2 diabetic (T2DM) patients with blood glucose levels less than
13 mmol/L, close observation including one to four hourly blood
glucose measurement was sufﬁcient. When the blood glucose level
was greater than 13 mmol/L, conversion to a GIK infusion was
required. T2DM patients admitted for minor surgery on oral
hypoglycaemic agents (OHAs) were advised to omit these on the
morning of surgery and to restart later that day or the following day
as appropriate. If T2DM patients were undergoing major surgery,
a GIK infusion was deemed appropriate.
For this study, capillary blood glucose measurements were
recorded on 4 occasions byﬁnger-prick testing using anAccu-Chek
Advantage glucose meter (Roche Diagnostics, Indiana, US): 6.00am
Day-of-Surgery (6am Day 0), 6.00pm Day-of-Surgery (6pm Day 0),
6.00am Post-Operative Day 1 (6am Day 1) and 6.00am Post-Oper-
ative Day 2 (6am Day 2). Measurements were recorded irrespective
of whether the patient was fasting or not. Patients who did not have
their blood glucose checked at these times were classiﬁed as ‘not
performed’. A record of ‘not relevant’ was also completed which
referred to day-case patients who were admitted later in the day,
thereby omitting the 6am Day 0 sample; patients who been dis-
charged on the same afternoon following morning surgery, thereby
omitting the 6pm Day 0, Day 1 and Day 2 samples; and patients
discharged the dayafter surgery, therebyomitting theDay 2 sample.
It was decided not to include measurements after the second post-
operative dayas themajority of general surgery patientswere either
discharged by this stage or had restitution of normal diet and
consequent reversion back to their normal insulin regime. Intra-
operative blood glucose control was not examined in this study.
Although there are no current speciﬁc guidelines deﬁning
normal peri-operative blood glucose levels in surgical patients,
a fasting blood glucose of 6.1 mmol/L was identiﬁed as the upper
limit of normalcy as described by Van den Berghe et al. (2001) in
critically ill patients.3 From a review of the American Association of
Clinical Endocrinologists and American Diabetes Association joint
consensus statement on in-patient glycaemic control, a random
blood glucose of greater than 10.0 mmol/L was chosen as the upper
limit of acceptable homeostatic control in this population of non-critically ill patients.7 For this study, blood glucose measurements
were classiﬁed into three groups; less than 6.1 mmol/L, between 6.1
and 10.0 mmol/L and greater than 10.0 mmol/L. Procedures were
also divided into three standardised categories; minor e.g. endos-
copy and carpal tunnel release; moderate e.g. hernia repair and
laparoscopic cholecystectomy and major e.g. bowel resection.
Statistical analysis was performed using the SPSS statistical
software package (Version 14 SPSSinc. Chicago, US). Descriptive
statistics were documented as median (range) or mean (standard
error of mean e SEM). The ManneWhitney U test was used to
compare variables between the elective and emergency patient
groups. Coxmodel regression analysis was used to assess predictors
of complications and patient mortality. A p-value <0.05 was
considered statistically signiﬁcant.
3. Results
3.1. Patient demographics
There were a total of 69 adult patients (M ¼ 44, F ¼ 25) with
a median age of 61.0 years (range 15e93 years). 35 patients had
T1DM and 34 patients had T2DM. The median duration since onset
of diabeteswas 12.0 years (range1e33years). 65 patients had recent
glycosylated haemoglobin (HbA1c) levels availablewith amedian of
7.7% (range 4.9%e13.4%). Pre-operatively, 29 (42.0%) patients had
evidence of macrovascular diabetic complications, 15 (21.8%) had
microvascular complications and 3 (4.3%) had neuropathic compli-
cations (Table 1). Themedian hospital staywas 2.0 days (range 1e27
days). 38 (55.1%) patients underwent elective surgeryand31 (44.9%)
patients underwent emergency surgery (Table 2).
There were signiﬁcantly more female patients in the emergency
group compared to the elective group (Elective: M ¼ 29, F ¼ 9;
Emergency: M ¼ 15, F ¼ 16, p ¼ 0.017). As expected, emergency
patients had longer mean in-patient hospital stays compared to
elective patients (Elective: 3.63 days (SEM 0.64); Emergency: 7.39
(SEM1.15), p< 0.001). Therewas no difference between the elective
and emergency groups for age, type and duration of diabetes, dia-
betic treatment, HbA1c levels and type of surgery (p ¼ 0.13e0.77).
3.2. Blood glucose measurements
For all elective surgery time-points, the proportions of patients
within each blood glucose group were; <6.1 mmol/L ¼ 1 (7.4%),
6.1e10.0 mmol/L ¼ 3.5 (25.9%), >10 mmol/L ¼ 7.5 (55.6%), not
checked ¼ 1.5 (11.1%) for T1DM (n ¼ 21) and <6.1 mmol/L ¼ 0.75
(6.5%), 6.1e10.0mmol/L¼ 4.5 (39.1%),>10mmol/L¼ 4.25 (37%), not
checked ¼ 2 (17.4%) for T2DM (n ¼ 17) patients. For all emergency
surgery time-points, the proportions of patients within each blood
glucose group were; <6.1 mmol/L ¼ 0.5 (4.5%), 6.1e10.0 mmol/
L ¼ 2.5 (22.7%), >10 mmol/L ¼ 7.25 (65.9%), not checked ¼ 0.75
(6.8%) for T1DM (n ¼ 14) and <6.1 mmol/L ¼ 3.75 (23.8%),
6.1e10.0 mmol/L ¼ 6.25 (39.7%), >10 mmol/L ¼ 3.75 (23.8%), not
checked ¼ 2 (12.7%) for T2DM (n ¼ 17) patients (Table 3).
3.3. Comparison of blood glucose measurements at different time-
points
The proportion of the total number of admitted patients who
had their blood glucose checked at each of the time-points was;
6am Day 0 ¼ 93%, 6pm Day 0 ¼ 88.3%, 6am Day 1¼85.7%, 6am Day
2 ¼ 80.6%. At each time-point, the proportion of total admitted
patients that had a blood glucose <6 mmol/L was; 6am Day
0 ¼ 12.3%, 6pm Day 0 ¼ 10%, 6am Day 1 ¼10.7%, 6am Day 2 ¼ 6.4%,
between 6 and 10 mmol/L was; 6am Day O ¼ 33.3%, 6pm Day
0 ¼ 30%, 6am Day 1 ¼ 30.4%, 6am Day 2 ¼ 41.9% and >10 mmol/L
Table 1
Diabetic complications for study patients (n ¼ 69).
Macrovascular complications Microvascular complications Neurological
complications
Ischaemic
heart disease
Cerebrovascular
disease
Peripheral
vascular disease
Proliferative
retinopathy
Diabetic
nephropathy
Type 1 (n¼35) Male (n ¼ 21) 6 3 5 5 4 1
Female (n ¼ 14) 3 0 3 5 2 1
Type 2 (n ¼ 34) Male (n ¼ 23) 9 2 5 2 2 0
Female (n ¼ 11) 4 1 1 1 1 1
Total (% of total patients) 22 (31.9%) 6 (8.7%) 14 (20.3%) 13 (18.8%) 9 (23.1%) 3 (4.3%)
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6am D2 ¼ 32.3% (Table 4).
3.4. Adherence to blood glucose protocol
A GIK infusion was indicated in 30 patients (43.5%) according to
hospital-based protocol (elective T1DM ¼ 14, elective T2DM ¼ 3,
emergency T1DM ¼ 6, emergency T2DM ¼ 7). 14 (46.7%) of these
patients had a GIK infusion erected during the peri-operative
period (elective T1DM ¼ 10, elective T2DM ¼ 1, emergency
T1DM ¼ 3, emergency T2DM ¼ 0). 6 of the 16 patients who did not
receive a GIK infusion according to protocol were managed with an
insulin sliding scale. One of the remaining 10 patients received
a peri-operative bolus of insulinwhile no speciﬁc ward-based blood
glucose management strategy was followed in the other 9 patients.Table 2
Surgical procedures for diabetic study patients.
Procedure Number of
patients (%)
Elective Minor Carpal tunnel release 5
Cystoscopy 4
Excision of benign lesion 2
Preputioplasty 2
Vasectomy 2
Circumcision 1
ERCP 1
Examination under
anaesthesia (EUA) rectum
1
18 (26.1%)
Moderate Hernia repair 6
Laparoscopic cholecystectomy 5
Varicose veins 1
Toe amputation 1
Insertion of peritoneal
dialysis catheter
1
Mastectomy 1
Endoscopic resection
of rectal lesion
1
16 (23.2%)
Major Bowel resection 3
Splenectomy 1
4 (5.8%)
Emergency Minor Incision and drainage of abscess 10
EUA rectum/foot wound 3
OGD 1
Excision of benign lesion 1
15 (21.7%)
Moderate Toe Amputation 4
Appendicectomy 2
Hernia repair 2
Cystoscopy þ suprapubic
catheter insertion
1
Incision and drainage of abscess 1
10 (14.5%)
Major Open cholecystectomy 3
Bowel resection 1
Dynamic hip screw insertion 1
Above knee amputation 1
6 (8.7%)Fourteen of the remaining 39 patients (35.9%) in whom a GIK
infusion was not indicated were inappropriately given insulin (8
from emergency T1DM group). 8 of these patients were inappro-
priately commenced on a GIK infusion while the other 6 patients
were inappropriately commenced on a sliding scale. When all 69
study patients were assessed, 39 (56.5%) were treated according to
protocol.3.5. Complications
Four out of twenty-one (19.0%) T1DM elective patients devel-
oped a complication (wound infection ¼ 2, peritonitis ¼ 1, chronic
pain ¼ 1) while ﬁve out of seventeen (29.4%) T2DM elective
patients developed a complication (myocardial infarction ¼ 1,
wound cellulitis ¼ 1, lower respiratory tract infection ¼ 1,
anaemia ¼ 1, chronic pain ¼ 1). Five out of fourteen (35.7%) T1DM
emergency patients developed a complication (atrial
ﬁbrillation ¼ 1, acute renal failure ¼ 1, wound infection ¼ 1,
septicaemia ¼ 2) while 6 out of 17 (35.3%) T2DM emergency
patients developed a complication (wound dehiscence ¼ 1,
septicaemia ¼ 1, wound infection ¼ 1, confusion ¼ 1, deep vein
thrombosis ¼ 1, lower respiratory tract infection ¼ 1).
Overall, complications were identiﬁed in 20 patients corre-
sponding to a complication rate of 29%. Although there was no
signiﬁcant difference in complication rates between diabetes
subgroups (T1DM ¼ 25.7%, T2DM ¼ 32.4%, p ¼ 0.23), the incidence
of complications following emergency surgery was signiﬁcantly
higher (elective ¼ 23.7%, emergency ¼ 35.5%, p ¼ 0.043). 15.9% (11
out of 69) patients had systemic complications, 13% (9 out of 69)
patients had local complications while 15.9% (11 out of 69) patients
had infective complications (septicaemia, peritonitis, wound
infection). No hypoglycaemic episodes were reported.
A longer in-patient admission duration was identiﬁed for both
elective (p ¼ 0.002) and emergency (p ¼ 0.018) patients who sus-
tained a post-operative complication. Cox model regression anal-
ysis to assess other predictors of complications was non signiﬁcant
(age, sex, type and duration of diabetes, diabetic therapeutic
regimen, HbA1c; type of surgery-major, moderate and minor and
peri-operative blood glucose regimen and control, p ¼ 0.23e0.88).Table 3
Proportion of patients within each blood glucose group (mean percentage ﬁgure for
all four time-points).
CapillaryGlucose
Result (mmol/L)
Proportion of patients (mean percentage ﬁgure
for all four time-points)
Elective
Type 1
Elective
Type 2
Emergency
Type 1
Emergency
Type 2
Mean
Less than 6.1 7.4% 6.5% 4.5% 10.3% 7.2%
Between 6.1
and 10.0
25.9% 39.1% 22.7% 32.8% 30.1%
Greater than 10.0 55.6% 37% 65.9% 44.6% 50.8%
Not Performed 11.1% 17.4% 6.8% 12.3% 11.9%
Table 4
Blood glucose measurements for all study patients at each time-point.
CapillaryGlucose
Result (mmol/L)
Number of patients
6am 6pm 6am 6am Mean
Day 0 Day 0 Day 1 Day 2 (%)
Less than 6.1 7 6 6 2 5.25
(12.3%) (10%) (10.7%) (6.4%) (10.3%)
Between 6.1 and 10.0 19 18 17 13 16.75
(33.3%) (30%) (30.4%) (41.9%) (32.8%)
Greater than 10.0 27 29 25 10 22.75
(47.4%) (48.3%) (44.6%) (32.3%) (44.6%)
Not Performed 4 7 8 6 6.25
(7.0%) (11.7%) (14.3%) (19.4%) (12.3%)
Not Relevant 12 9 13 38 n/a
(n/a) (n/a) (n/a) (n/a)
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Elective Surgery: 3 of the 5 T1DM patients (60%) who were not
treated according to protocol developed a complication (wound
infection ¼ 2 [inappropriate GIK infusion ¼ 1, bolus ¼ 1];
peritonitis¼ 1 [sliding scale]). 1 of the 16 T1DM patients (6.3%) that
were treated according to protocol developed a complication
(chronic pain ¼ 1).
Two of the three T2DM patients (66.7%) not treated according to
protocol developed a complication (cellulitis ¼ 1 [inappropriately
given GIK infusion]; lower respiratory tract infection ¼ 1 [not given
GIK]). 3 out of 14 T2DM patients (21.4%) treated according to
protocol developed a complication (myocardial infarction ¼ 1,
anaemia ¼ 1, chronic pain ¼ 1). There was a signiﬁcantly lower
complication rate in elective surgical patients treated according to
protocol (4/30) compared to those not treated according to protocol
(5/8) (13.3% vs. 62.5%, p ¼ 0.011).
Emergency Surgery: 3 of the 11 T1DM patients (7.3%) not treated
according to protocol developed a complication (septicaemia ¼ 2
[sliding scale ¼ 2]; wound infection ¼ 1 [sliding scale]). 2 of the 3
T1DM patients (66.7%) treated according to protocol developed
a complication (atrial ﬁbrillation ¼ 1, acute renal failure ¼ 1).
Five out of eleven T2DM patients that were not treated
according to protocol developed a complication (wound
dehiscence ¼ 1 [inappropriate GIK infusion]; septicaemia ¼ 1
[inappropriate GIK infusion]; lower respiratory tract infection ¼ 1
[not given GIK]; deep vein thrombosis ¼ 1 [not given GIK];
confusion ¼ 1 [not given GIK]). 1 of the 6 T2DM patients that were
treated according to protocol developed a complication (wound
infection ¼ 1). There was no signiﬁcant difference in complication
rates for emergency surgical patients treated according to protocol
(3/9) compared to those not treated according to protocol (8/22)
(33.3% vs. 36.4%, p ¼ 0.25).
Overall: There was no signiﬁcant difference in overall compli-
cation rates between patients who were treated according to
protocol (7/39) and those who were not treated according to
protocol (13/30) (17.9% vs. 43.3%, p ¼ 0.45). The post-operative
complication rate in those who appropriately received the GIK
infusion according to protocol was 21.4% (3/14). 8 of the 16 patients
(50%) who did not receive the GIK infusion when indicated,
developed a post-operative complication. 4 of the 8 patients (50%)
who were inappropriately treated with the GIK infusion also
developed complications.4. Discussion
The increasing incidence of diabetes mellitus has considerable
signiﬁcance for medical and nursing staff working on generalsurgical wards. In addition to a full pre-operative assessment,
careful attention to peri-operative glycaemic control is mandatory
in all diabetic patients. The aims of this study were to assess blood
glucose management in our institution, to determine if protocol
deviations were associated with adverse outcomes and to assess if
potential modiﬁcations to current practice are warranted to
improve diabetic general surgical patient care. Although peri-
operative glucose homeostasis has been previously researched in
both cardiac and general intensive care departments, we report one
of the ﬁrst studies to assess such effects in peri-operative diabetic
patients on a general surgical ward.4,5
Hospital protocol stipulates that capillary glucose measure-
ments are checked at least once on the morning of surgery, once on
the evening of surgery and on each subsequent morning. 12.3% of
these scheduled measurements were not performed. The American
Diabetes Association (2007) recommends that all diabetic patients
are clearly identiﬁed pre-operatively at ward level and theatre
departments.8 It has been suggested that capillary glucose
measurements should be monitored four times per day for those
not on a GIK infusion and every two hours for those on a GIK
infusion. However, the exact monitoring requirement will often
depend on each individual patient’s level of control.9 Further
guidance suggests the implementation of simple and safe protocols
which are fully understood by everyone in the multi-disciplinary
team particularly those on a general surgical ward.
In this study, we report higher than expected capillary blood
glucose levels for each of the 4 assessment time-points where
hyperglycaemia, as deﬁned by a random blood glucose level greater
than 10 mmol/L, was identiﬁed in 47.4% of pre-operative and 43.8%
of peri-operative samples. This correlated with our median HbA1c
level of 7.7% where a value of 8% translates approximately to an
estimated mean glucose value above 10 mmol/L.10 Although we did
not directly examine intra-operative glucose management, we
identiﬁed a trend for improved glycaemic control as time pro-
gressed post-operatively. This may be related to a combination of
homeostatic factors including a decrease in peri-operatively
induced catabolic hormone production and reversion to normal
maintenance regimes. Although 43.5% of patients were not treated
exactly according to hospital protocol, most of these patients were
treated in a manner which would have adhered to other blood
glucose management protocols, such as an insulin sliding scale
instead of a GIK infusion. Possible multifactorial reasons to account
for this discrepancy may include a lack of awareness of hospital
protocol amongst medical and nursing staff, communication fail-
ings or training deﬁciencies.
Although not statistically signiﬁcant, blood glucose manage-
ment according to hospital protocol was associated with a 25.4%
reduction in peri-operative complications (43.3% vs. 17.9%,
p ¼ 0.45). As stated previously most of the previous studies
investigating the association between glycaemic control and post-
operative outcome have involved critically ill patients particularly
van den Berghe et al. (2001) and Latham et al. (2001) who reported
that an intensive insulin regimen was associated with a reduced
overall morbidity and mortality.3,4 However, recent studies have
suggested that extremely tight glycaemic control, with glucose
levels between 4.4 mmol/l and 6.1 mmol/l, in critically ill patients
may actually be detrimental due to hypoglycaemic sequelae.11
Interestingly, no episodes of hypoglycaemia were reported in this
present study, even in those patients who were administered
insulin against the hospital protocol.
To the authors’ knowledge, there are no reported clinical trials
that have assessed the effect of careful glycaemic control on clinical
outcomes in surgical patients outside the intensive care environ-
ment. Currently, there are no UK guidelines for peri-operative
glucose management and hospitals use locally derived protocols.
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American Diabetes Association issued a position statement on in-
patient glycaemic control in 2009, they did not describe a speciﬁc
peri-operative glycaemic patient management guideline. They
recommended that pre-meal blood glucose values should be less
than 7.8 mmol/L while random levels should be less than
10.0 mmol/L in non-critically ill patients.7 Kohl et al. (2009) has
advised the maintenance of blood glucose at levels less than
8.3 mmol/L peri-operatively in diabetic patients with avoidance of
hypoglycaemia and levels less than 4.4 mmol/L.12
Although only 69 patients were assessed in total and a properly
powered subgroup analysis cannot be performed, we believe our
patient sample was valid as all consecutive diabetic patients
attending our unit for general surgery were assessed over a 1-year
period. However, we do acknowledge several limitations of this
observational study. This study assessed random blood glucose
measurements rather than fasting samples. Unfortunately, intra-
operative capillary blood glucose levels were not assessed which
would have particular importance in more complex procedures. Of
course the complication rates described may be related to factors
other than protocol deviation such as the mode and type of
surgery itself particularly in the presence of pre-existing sepsis. In
addition, other confounding factors including an increased
proportion of elective patients in the protocol adherence group
may have contributed to the trend observed. However, we feel
that this study highlights the importance of adequate blood
glucose monitoring and adherence to a glucose homeostasis
management protocol. Further prospective studies are required to
identify the beneﬁts of peri-operative glycaemic control in this
group of general surgical patients and to assist the development of
effective glucose homeostatic protocols to reduce peri-operative
complication, morbidity and mortality rates. The future develop-
ment of national peri-operative glucose homeostatic guidelines is
warranted.
5. Conclusion
We describe the assessment of diabetic patients, undergoing
general surgical procedures in a district general hospital, who
tended to present with signiﬁcant diabetic related complications
and suboptimal background HbA1c levels. This study demonstrated
that a signiﬁcant proportion of patients did not have their peri-
operative blood glucose maintained within recommended limits,while optimal glucose homeostasis, according to hospital protocol,
was associated with a reduction in peri-operative complications
(43.3% vs. 17.9%, p ¼ 0.45). We recommend careful blood glucose
management according to pre-deﬁned guidelines in all diabetic
patients undergoing general surgical procedures.
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